VSRC DEC/Xll SYSTEM EXERCISER MODULE MJVCYll 30A(1052) 12-OCT-78 17:07 PAGE 2 
XVSACD.Pll 12-DCr-78 12:23 



.REM 



IDENTIFICATION 



PRODUCT code: 



AC-E872C-MC 



PRODUCT NAMEl 



CXVSACO VS6C MOD 



PRODUCT DATE: 



SEPTEMBER 1978 



MAINTAINERI 



DEC/Xll SUPPORT GROUP 



THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION. DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT 
MAY APPEAR IN THIS MANUAL. 
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1. ABSTRACT 

"VSA" IS AN "lOMODP" THAT EXERCISES ONE DECGR APHIC-11 DISPLAY 
SYSTEM AND VS60 ADDITIONAL CONSOLE. THE MODULE DISPLAYS A SPECIAL TEST 
PATTERN THAT CONSISTS OF FOUR FRAMES. THE MODULE, 

BY EXECUTING ALL OF THE VS-60'S DISPLAY INSTRUCTIONS, WILL VERIFY 
THE VS-60 OPERATIONS AND PROVIDE A HIGH DEVICE ACTIVITY RATE TO THE 
UNIBUS. INCLUDED IN EACH FRAME IS A DESCRIPTION OF THE SUB-PICTURES. 
EACH SUB-PICTURE DESCRIPTION INCLUDES A LIST OF THE DISPLAY INSTRUCTIONS 
USED FOR THE SUB-PICTURE. BEFORE THE VS-60 IS ENABLED TO DISPLAY 
THE TEST PATTERN, A READ/WRITE REGISTER TEST IS PERFORMED TO ENSURE 
SOME OPERATING CONFIDENCE IN THE BASIC HARDWARE INTERFACE. IF BIT 
OF SRI IS CLEARED, THE FOUR SUB-PICTURES WILL BE DISPLAYED. AS EACH 
UNIQUE SUB-PICTURE IS ENTERED, THE DISPLAY NAME REGISTERS IS LOADED 
WITH A UNIQUE VALUE. IF AN ERROR IS DETECTED, THE VALUE OF THE 
DISPLAY NAME REGISTER IS TYPED AS THE "STATUS REGISTER". THE NAME 
REGISTER CAN BE READ TO DETERMINE THE CURRENT SUB-PICTURE IF A 
PROBLEM ARRISES. 

THE MODULE ALSO PROVIDES A MEANS TO VERIFY THE OPERATION OF THE 
LIGHT-PEN HIT AND LIGHT-PEN SWITCH LOGIC. UPON A LIGHT-PEN HIT, 
ON EITHER CONSOLE, THE OPERATOR IS INFORMED ON THE SCREEN OF THE 
HIT. WHEN A LIGHT-PEN SWITCH CONDITION HAS CHANGED, THE OPERATOR 
IS ALSO INFORMED OF THE CHANGE. 

2. REQUIREMENTS 

HARDWARE: VS-60 ALPHAGRAPHTC DISPLAY SYSTEM 
STORAGE:: VSA REQUIRES: 

1. DECIMAL WORDS: 1613 

2. OCTAL WORDS: 03115 

3. OCTAL BYTES: 6232 

3. PASS DEFINITION 

ONE PASS OF VSA MODULE CONSISTS OF ONE ITERATION OF THE FOUR 
SUB-PICTURES, WHICH RESULTS IN: 

12 THOUSAND PROGRAM INTERRUPTS, 11 MILLION NON-PROCESSOR REQUESTS. 

4. EXECUTION TIME 



VSA RUNNING ALONE ON PDP-11/05 TAKES APPROXIMATELY 60 SECONDS. 

WHEN RUNNING WITH "RELOCATION" ENABLED, THIS MODULE WILL ONLY RUN ON THE 32fr BOUNDRY. 

THE VISUAL EFFECT IS THAT NOTHING WILL BE SEEN ON THE 8, 16 AND 24K RELOCATION PASSES (REF. 5. ). 
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5. CONFIGURATION REQUIREMENTS 
DEFAULT PARAMETERS! 

DEVADR: 172000, VECTOR: 320/ BRl: A, DEVCNT: I, SRl: 
REQUIRED PARAMETERS: 

NONE, HOWEVER IF THIS MODULE IS NOT CONFIGURED ACROSS A 8, 16 AND 24K BOUNDRY, 
THE OPERATOR MAY MODIFY THE "STAT" LOCATION AND CLEAR BIT 10 (2000). 
THE RESULT WILL CHANGE THIS MODULE FROM A "lOMODP" TO AND "lOMOO". 

WITH THE RESULT BEING THE MODULE WILL RUN WHEN RELOCATED TO A 8, 16 AND 24K BOUNDRY. 

6. DEVICE/OPTION SETUP 

THE VS-60 MUST HAVE THE POWER ON. 

7. MODULE OPERATION 

THE MODULE WILL BEGIN BY TESTING THE ABLILTY OF THE BUS READ/WRITE 
REGISTERS TO FUNCTION PROPERLY. THE REGISTERS VERIFIED ARE: 

X DYNAMIC OFFSET 
Y DYNAMIC OFFSET 
RELOCATE 
DISPLAY P.C. 

IF ANY ERRORS ARE DETECTED, THE MODULE WILL BE DROPPED. 

UPON COMPLETION, THE VALUE IN "SRl" IS TESTED. IF BIT OF SRI 
IS SET, THE MODULE WILL DESTROY THE ENTIRE VISUAL PICTURE BY LOADING 
DISPLAY HOP'S THRU THE PICTURE BUFFER. SETTING OF BIT IN SRI WILL ENABLE 



the vs-60 to access the unibus at the vs-60 worst cass rate, 
resetting of bit in sri will not restore the picture buffe 

if bit^o^of^srl is^clearedg the^visual^picture^displayeo^gonsis 

four°frames!I^^thFIovement is^a^functton^of^Ihe°number^oPdispl 



FER. 

STS 

AY STOP INTERRUPTS. 



* 



i 
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TEST PATTERN DESCRIPTION: 

FRA»<EO A, LINE TYPE TEST: 

TO TEST THE ABILITY OF THE VS-60 TO DISPLAY 
EACH OF THE POOR POSSIBLE LINE TYPES, THE OUTER 
PERIMETER OF THE TEST PATTERN CONSISTS OF A LARGE 
RECTANGLE. EACH SIDE OF THE RECTANGLE IS DISPLAYED 
USING A DIFFERENT LINE TYPE IE: SOLID, DASH, DOT, 
-DASH AND DOT. (POINT AND LONG VECTOR MODE ARE USED) 

B. GRAPHPLDT DISPLAY TEST: 

TO TEST THE ABILITY OF THE VS-60 TO DISPLAY 
A GRAPH PLOT PATTERN, TWO EXPANDING SINE WAVE PATTERNS 
ARE DISPLAYED. THE FIRST SINE WAVE APPEARS 
SUPERIMPOSED ON A HORIZONTAL LINE ACROSS THE BOTTOM 

VERTICAL LINE AT THE LEFT OF THE SCREEN AND EXPANDS 

NO SINE WAVE EXPANSION WOULD INDICATE THAT THE VS-60 

IS NOT INTERRUPTING THE CPU. THE FOLLOWING MODES ARE USED: 

POINT LONGV 

STATSB GRAPHY 

GRAPHX DJSRR 

DJMPR DPOP 

C- VECTOR/RELATIVE POINT AND BLINK TEST: 

TO TEST THE ABILITY OF THE VS-60 TO DISPLAY 



SPLAYED 



VECTORS IN THE LONG, SHORT, AND RELATIVE POINT 
MODE AND TO BLINK A SELECTED PORTION OF THE 
DISPLAY, A SET OF SIX NESTED OCTAGONS IS DISPL 

LONG VECTOR MODE, THE TWO MIDDLE ONES USINi, 
SHORT VECTOR MODE, AND THE INNERMOST TWO USING 
RELATIVE POINT MODE. THE USE OF RELATIVE POINT 

FOR EACH ONE. ALTERNATE OCTAGONS STARTING 



WING MODES ARE USED 



POINT 
RELATP 
SHORTY 
LONGV 
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D. CHARACTER GENERATOR TEST: 

TO TEST THE ABILITY OF THE VS-60 TO DISPLAY 
EACH MEMBER OF ITS CHARACTER SET, THREE PAIRS OF 
LINES ARE DISPLAYED NEAR THE TOP OF THE SCREEN. THE 
FIRST LINE IN EACH PAIR DISPLAYS THE CHARACTERS IN 
NORMAL FONT WHILE THE SECOND LINE DISPLAYS THE SAME 
CHARACTERS IN ITALIC FONT. THE FIRST PAIR OF LINES 
DISPLAYS THE 64 ASCII UPPERCASE CHARACTERS 
(OCTAL COOES 100-137 AND 40-77 DISPLAYED LEFT TO RIGHT). 
THE SECOND PAIR DISPLAYS THE 32 LOWER CASE ASCII 
CHARACTERS (OCTAL CODES 140-177 DISPLAYED LEFT TO RIGHT). 



THE THIRD PAIR DISPLAYS THE 31 SPECIAL CHARACTERS 
(OCTAL CODES 0-37 DISPLAYED LEFT TO RIGHT) THAT APPEAR 
AS APL - GREEK - SPECIAL CHARACTERS. 

E. INTENSITY LEVEL TEST: 

TO TEST THE ABILITY OF THE VS-60 TO VARY 
THE INTENSITY LEVEL OF THE DISPLAY^ EIGHT 
HORIZONTAL PARALLEL LINES ARE DISPLAYED TO THE 
LEFT OF CENTER OF THE TEST PATTERN. EACH LINE 
IS DISPLAYED WITH A DIFFERENT INTENSITY LEVEL 
STARTING WITH THE TOP LINE AT LEVEL 7 (THE BRIGHTEST) 
AND PROCEEDING DOWN TO THE BOTTOM LINE AT LEVEL 
(THE DIMMEST). ALL LINES ARE DISPLAYED IN LONG 
VECTOR MODE. 

F. MENU test: 

A PERIMETER REFERENCE BOX IS DRAWN USING LONG VECTOR 
MODE. THE BOX IS QUARTERED BY TWO VECTORS. THE FIRST STARTS 
AT THE LOWER LEFT TO UPPEN RIGHT CORNER. THE SECOND STARTS FROM 
THE LOWER RIGHT TO UPPER LEFT CORNER. THE FOLLOWING MODES 
ARE USED IN THE SUB-PICTURE. 

DMENUl ENABLE MENU 

POINT POINT TO X-Y POSITION 

LONGV DRAW IN LONG VECTOR MODE 

DMENDO DISABLE MENU 

G. EDGE SCISSORING TEST: 

THE TEST CONSISTS OF DRAWING EIGHT PAIRS OF VECTORS. 
THE SEQUENCE IS TO DRAW A VECTOR FROM AND "ON-SCREEN" POSITION 
TO AN "OFF-SCREEN" POSITION AND THEN BACK TO AN "ON-SCREEN" POSITION. 
THE^fl"'!"" Ifo«SgP««"„|ISHT^|IH|Sj^^JHE P»TTEg|.^WILL ^^^^^ 

ARE USED IN THE SUB-PICTURE: POINT LONGV 
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H. SnPER AND SUB-SCRIPT CHARACTER TESTS 



IN THE UPPER CENTER OF FRAME 0# TWELVE CHARACTERS 
L BE DISPLAYED. THE FIRST CHARACTER BYTE IS THE LETTER 
THE CODE FOR "SUPER-SCRIPT ON" IS THE NEXT BYTE. THE 





NUMBERS 2 AND 5 ARE THE NEXT BYTES, WITH "SUPER- SCRIPT ON" 
THE NUMBERS SHOULD REDUCE, BY ONE SIZE, AND ASCEND VERTICALLY 
BY HALF THE SIZE OF THE LETTER "B". THE NEXT BYTE IS THE CODE 

LETTER "B"t APPEARING THE SAME SIZE AND "Y" POSITION 
AS THE INITIAL "B". THE NEXT BYTE IS THE CODS FOR A 



E?rgSgKlcH?Ji MSSSg''!i8!!|gRiMgScgri'''S»i size 

AND DECEND VERTICALLY BY HALF THE SIZE OF THE LETTER "B". 
THE FOLLOWING BYTE IS THE CODE FOR "SUB- SCRIPT OFF" WHICH WILL 
RETURN TO THE ORIDIGINAL SIZE AND "Y" POSITION. 
THE FOLLOWING MODES USED ARE USED IN THE SUB-PICTURE: 



:HARS1 LOAD CHAR. SCALE TO NOR MAI 



CHARSl LOAD CHAR. SCALE TO' NORM AL 

SUPON ENABLE SUPER-SCRIPT ASCII MODE 

SUBOFF DISABLE SUPER-SCRIPT ASCII MODE 



I. CHARACTER SCALE AND ROTATE TEST: 

THE LETTER "B" IS USED TO VERIFY THE OPERATION OF THE 



DIFFERENT SIZES STARTING FROM THE SMALLEST TO LARGEST. 

THE PATTERN IS REPEATED WITH THE CHARACTER 'ITALIC ENABLED. 

APPEAR THESAME AS ABOVE WITH THE EXCEPTION THE CHARACTERS 
SHOULD BE ROTATED BY 90 DEGREES. 

THE FOLOWING MODES ARE USED IN THE SUB-PICTURS: 

POINT POINT TO X^Y POSITION 

STATSA LOAD STATUS REG. A 

CHRRTl ENABLE CHARACTER ROTATE 

DJSRR^ DISPLAY JSR RELATIVE TO A SUB-ROUTINE 

CHRRTO DISABLE CHARACTER ROTATE 

DJMPR DISPLAY JMP RELATIVE TO A SUB-PICTURE 

DPOPNR DISPLAY POP AND NO RESTORE 

Wli ISJI!:! S!IJi{g?ig 1511 ? 

CHARS2 ENABLE CHARACTER SIZE 

CHARS3 ENABLE CHARACTER SIZE 

FRAMEl J. VECTOR SCALE TEST: 
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THE SOB-PICTURE CONSCISTS OF SIXTEEN DIFFERENT SIZE 
SQUARES STARTING FROM A COMMON POINT. THE COMMON POINT IS 
RELATIVE 0/0 FROM FRAME 1. THE VECTOR SCALE IS LOADED WITH 
THE^LARGEST VALUE AMD A "DJSR" TO A SUB-PICTURE TO DISPLAY 



A 200 UNIT SQUARE. THE VECTOR SCALE VALUE IS REDICED BY 
ONE AND THEN THE SQUARE IS DRAWN AGAIN. THE PROCEDURE IS 
REPEATED UNTIL ALL VALUES OF VECTOR SCALE HAVE BEEN LOADED. 
THE FRAME IS BEING DISPLAYED AT PLUS IX PLUS l¥ SECTOR. 
THE FOLLOWING MODES ARE USED IN THE SUB-PICTURE: 

POINT POINT TO X,Y CORDINATE 

DJSRR DISPLAY JSR TO A SUB-ROUTINE 

DJMPR DISPLAY JMP RELATIVE TO MORE DISPLAY CODE 

LONGV DISPLAY IN LONG VECTOR MODE 

VCTROO-17 ENABLE VECTOR SCALE 00 THRU 17 

DROP DISPLAY POP AND RESTORE THE D.P.U. STATUS 

FRAME2 K. BASIC VECTOR TEST: 

^ „ THE SUB-PICTURE DISPLAYS THE EIGHT BASIC VECTOR 

PATHS FROM THE CENTER OF THE FRAME. A HALF SCREEN LENGTH 
VECTOR IS DRAWN AWAY FROM THE CENTER. UPON COMPLETION 
OF THE VECTOR, THE OPPOSITE PATH VECTOR IS DRAWN RETURNING 
TO THE CENTER OF THE FRAME. 

THE FOLLOWING MODES ARE USED IN THE SUB-PICTUREl 

POINT POINT TO X,Y CORDINATE 

8ASICV DISPLAY IN BASIC VECTOR MODE 

PATHO-7 ENABLE PATH (DIRECTION) TO BE DRAWN 

FRAMES L. STACK LEVEL TEST: 

THE SUB-PICTURE DISPLAYS EIGHT STATEMENTS INDICATING THE 
EIGHT DIFFERENT STACK LEVELS. THE FRAME USES ALL STACK LEVELS BY 
"NESTING DISPLAY JSR'S«. EACH STACK LEVEL WILL LOAD A DIFFERENT 
VALUE INTD^THE DISPLAY NAME REGISTER. THE SUB-ROUTINE WILL EXECUTE 
AN "DJSR" TO ANOTHER SUBROUTINE UNTIL ALL STACK LEVELS HAVE BEEN 
LOADED. UPON REACHING THE LOWEST STACK LEVEL, A "POP" (RETURN FROM 
SUB-ROUTINE) IS EXECUTED. THE "POP" SHOULD RETURN TO THE CALLING 
SUB-ROUTINE. 
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8. OPERATION OPTIONS 

BIT OF SRI CONTROLS WORST CASE BOS RATE. 

WITH BIT CLEARED, THE VS60 WILL BE EXECUTING THE VS60 INSTRUCTION SET. 
WITH BIT 5 SET, THE DISPLAY BUFFER IS LOADED WITH VS60 NOP'S. 

THIS ACTION RESULTS IN THE HIGHEST POSSIBLE ONIBOS 'NPR' REQUEST FOR THE VS60. 

WHEN OEC/Xll RELOCATES TO A 8, 16 AND 24K BOUNDRY, THIS MODULE WILL NOT BE RUN. 

THIS CAN BE DEFEATED BY THE OPERATOR NOT CONFIGURING THE MODULE ACROSS 

A B, 16 AND 24K BOUNDRY AND CLEARING BIT 10 (2000) OF LOCATION "STAT" OF THIS MODULE. 

THE MOTION OF THE TEST PATTERN CAN BE STOPPED BY DEPRESSING THE 
"LIGHT-PEN" SWITCH ONCE. RELEASING THE SWITCH WILL RESUME THE TEST 
PATTERN MOVEMENT. 

9. NON STANDARD PRINTOUTS 

"STATC" IS THE CONTENTS OF THE DISPLAY NAME REGISTER. 

THE DISPLAY NAME REGISTER CONTAINS A UNIQUE VALUE FOR EACH SUB-PICTURE. 
ALL OTHER PRINTOUTS HAVE STANDARD MEANINGS AS REPRESENTED IN 
DEC/Xll DOCUMENTATION. 

10. ENVIROMENT 



#1 11/10 WITH 16F OF MEMORY 

RK-ll-D DISK CONTROLLER WITH 1 DRIVE 
VS-60 DISPLAY SYSTEM WITH ADDITIONAL CONSOLE 



«2 11/45 WITH 24K OF MEMORY (16K CORE + 8K MOS) 

KT-ll-D MEMORY MANAGEMENT 
R«C-11-D DISK CONTROLLER WITH 1 DRIVE 
VS-6C DISPLAY SYSTEM WITH ADDITIONAL CONSOLE 

#3 11/40 WITH 64K OF MEMORY 



RK-ll-D DI 



iSK CONTROLLER WITH 2 DRIVES 
VS-60 DISPLAY SYSTEM WITH ONE CONSOLE 



3 65 



.LIST SEQ/BIN 
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386 
387 
388 
389 
390 
391 

m 

394 
395 
396 
397 
398 

i 

405 
406 
407 
408 
409 
410 
411 
412 
413 
414 

\n 

417 

■'8 
9 

421 
422 
423 
424 
425 

ii^ 

428 
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411 
42 



429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 



016000 

002000 
002200 
002400 

mm 

003200 

mm 



mm 

000006 
000007 

mm 

012000 

mm 

036000 

160000 
161000 

mm 

164000 

nm 

164000 
164400 



;VS-60 INSTRUCTION SET 



m 

NT=11400Q 



mm 

ST2=i40 



CHAR=100 
SHORT?=^ 
L0NGV=1_ 
POINT=11400 
GRAPH" 

GRAPH. 

BASICV=CRAPHX 
RELATP=130000 
BASICS=RELATPf4000 
A8SVCT=144000 

OFFST 
OFFST^ 
0FFST2 

OFFST3=16000 




PATH7: 



000 



DJMP=160000 
DJMPR=DJMPIBIT9 
DJSR=DJMPf BITIO 
DJSRR=DJSR!BIT9 

DNOP=164000 

DP0P=DN0PIBIT19 
DP0PNP=DN0PfBlt9 
CONSL0=DNOP 
C0NSLl=Dfi0PIBIT8 



DISPLAY IN CHARACTER MODE 

SHORT VECTOR 
LONG VECTOR MODE 
POINT MODE 

mm If mi 

BASIC VECTOR MODE 
RELATIVE POINT MODE 
BASIC SHORT VECTOR MODE 
ABSOLUTE VECTOR MODE 



ENABLE OFFSET 
ENABLE OFFSET 

INTENSITY LEVEL 
1 



?LEVEL 7 



^DISABLE BLINK 
;BNABLE BLINK 

SEMABLE LINE TYPE 

lENABLE LINE TYPE 1 

;enable line type 2 

;enable line type 3 



;direction 
?oirectiom 
?direction 

?OIRECTigN 
I 4 



;display absolute jump 
;display relative jump 

?DI SPLAY JSR ABSOLUTE 

;display JSR relative 



?POP AND RESTORE 
;POP AND NO RESTORE 
;CONSOLE 
^CONSOLE 1 
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SEQ 0010 



170000 
173400 
170002 
170003 

000200 
992300 



174000 
000100 
154000 



mm 

154340 

154020 
176000 



176040 

mm 



STATSA=170Q90 
DSTOP=173400 
DMENUO =STATSA1BIT1 

DMENU1=DMEMU0!BIT0 

LPLITE=200 
LPDARfC=300 
ITAL0=45 
ITALl=60 

STATSB=174000 

INCR=100 

STATSC=154000 
CHRRT5=STATSCIBIT9 
CHRRT1=CHRRT0 fSITB 

CHARS0=STATSCfBIT7 
CHARSi=CHARSQ!BIT5 
CHARS2=:CHARS0IBIT6 
CHARS3=CHARS01BIT6f BITS 

VCTR00==STATSCffiIT4 

STATE=STATSBiBIT10 

STRNGO=STATEf BITl 
STRNG1=STRNG0 fBITO 



EDGED =STATEIBIT5 

EDGE! 

DNAME 

IMORE EQUATES 



IHTK=BIT14 

MAXMUK=177 

MAII=1777 

MAX¥=1777 

HALFX=MAXX/2 

MINUSX=2006o 

MINUSY=20000 

MINSU¥=100 



^DISABLE MENU 



^DISABLE ITALIC CHARACTERS 



;ENABLE «GRAPHPLOT INCREMENT REG« CHANGE*^ 
^DISABLE CHAR ROTATE 



?LOID CHARACTER SCALE TO 1/2 
I 1 

; 1 1/2 

I 2 

;LOAD VECTOR SCALE REGISTER 



^DISABLE CHARACTER STRING TERMlMiTE 

?DISABLE EDGE INTERRUPT 
?LOAD DISPLAY NAME REGISTER 



?IMTEMSIFf 
;MAX, menu X WIDTH 
?MAX. X AXIS LENGTH 
|MAX« Y AXIS LENGTH 

?HALF OF MAXIUM LENGTH 
IMEGATIVE SIGN BIT 
INEGATIVE SIGM BIT 

IMEGATIVE SIGM BIT CSHORT VECTOR MODE> 

ISUPER-SCRIP? ENABLE 
ISUPER-SCRIPT DISABLE 
ISUB-SCRIPT ENABLE 
;SUB-SCRIPT DISABLE 
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SEO 0011 



000072 

im 

hlill 

m 
m 

000122 



051526 041501 

ml 



040 



000000 
000000 

42000 



100 

mm 

000000 



000000 
000000 



1. 



lOMODP 
MODULE 
.TITLE 
DDXCOM 



<VSAC >f 17200l3,323r4c*f0,75 
142000£VSAC /172005r35o,4e«'£0,75,,, 
VSAC DEC/Xll SYSTEM EXERCISER MODULE 
VERSION 6 23-MAY-78 



• He it* It He -k* 

BEGIN: 

MOON am: 
xflag: 

ADDR: 
VECTOR: 

BRl: 

BR2: 
DVIDl: 

SRI: 
SR2: 
SR3; 
SR4: 

STAT: 

Ipoint: 
pascnt: 

ICDNT! 
ICOUHT: 

sofcnt: 
hrdcnt: 

SOFPAS: 
HRDPAS: 
SYSCN- 



itit'ttiit«*it**-kiltiltfiit1t»**ittcitie*1kfciiit* ft if it* Illicit **ie**** it ****** it i*** ft 



/VSAC / 
OPEN 



PRTY4*0 
PRTY*0 



;module name. 

jUSED to keep TRACK OF WBUFF 
nST DEVICE ADDR. 
?1ST DEVICE VECTOR. 
?1ST BR LEVEL. 
;2ND BR LEVEL. 
;0EVICE INDICATOR 1. 
?SWITCH REGISTER 1 
?SWITCH REGISTER 2 
JSWITCH REGISTER 3 



***************** 



**it* ***** 



? STATUS WORD. 
?MODULE START ADDR. 
;MODULE STACK POINTER. 
?PASS COUNTER. 
?» OF ITERATIONS PER PASS=0 
?LOC TO COUNT ITERATIONS 
;LOC TO SAVE TOTAL SOFT ERRORS 
^LOC TO SAVE TOTAL HARD ERRORS 



_ CNTS 
RANNUM: 
CONFIG: 

RESi: 

RES2: 

SVRO: 
SfRl: 
SVR2: 
SVR3! 
S?R4 c 
SVR5: 
SVR6: 

csra: 

SBADR: 

acsr: 
wasaor: 

ASTAT: 

ERRTYP: 

ASB: 

AWAS: 

RSTRT: 

WDTD: 

WOFR: 

intr: 

IDNUM: 



OPEN 



OPEN 

OPEN 

RESTRT 

OPEN 

OPEN 

OPEN 

75 

.REPT 
.NLIST 



;LOC TO SAVE SOFT ERRORS PER PASS 
?LOC TO SAVE HARD ERRORS PEP PASS 
?» OF SYS ERRORS ACCUMULATED 
?HOLDS RANDOM # WHEN RAND MACRO IS CALLED 
?RESERVE0 FOR MONITOR USE 
;RESERVED FOR MONITOR USE 
^RESERVED FOR MONITOR USE 
?LOC TO SAVE RO. 

im ?8 IS?! gi: 

?LOC TO SAVE R3. 
;LOC TO SAVE R4. 
?LOC TO SAVE R5. 
?LOC TO SAVE R6. 
;ADDR 0^ CURRENT CSR. 
?ADDR OF GOOD DATA, OR 
;CONTENTS OF CSR. 
;A0DR OF BAD DATA* OR 
^STATUS REG CONTENTS. 
?TYPE OF ERROR 
JEXPECTED DATA. 
?ACTUAL DATA. 

;RESTART ADDRESS AFTER END OF PASS 
?WORDS TO MEMORY PER ITERATION 
?WORDS FROM MEMORY PER ITERATION 
?# OF INTERRUPTS PER ITERATION 
;M000LE IDENTIFICATION NUM8ER=75 
;MODULE STACK STARTS HERE. 
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548 .WORD 

Mi Iendr 

tSl 000224' MQDSP: 

52 5 *******intit**it*itit*i*ii*ii'itit*iiit**********iiii* ******************** ************ 

553 

III nmr- mtr w 

557 000230' 000000 RBOFEA: OPEN 



vs^c DEc/xu syste:m exerciser module 

XVSACO.Ptl 12-nCT-7fl 12:23 
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01O021 
005720 



177512 
000001 
000707 

noooio 

177462 

177454 

000001 

000001 
0000^^1 

177420 

C60000 

000236^ 

177346 

000276" 
177332 



177554 
177550 



035000 

177442 

177512 
177506 
005000 




mm 

JDISPLA? 
?DISPLA¥ 



}?kSS COUNTER 
JPICTURE MOTION DELI¥ FICTOR 
JGRAPHPLOT MOTION DELI¥ FACTOR 

hill IhiU'nkl 

% REGISTER 

- _ Y REGISTER 

^DISPLAY RELOCATE REG« 
;MISC. STATUS REG« fl 
?DISPLI¥ X pes OFFSET REG 
|DISPf,^¥ ¥ POS OFFSET REG 
?DISPLI¥ aSSOC» tihm REG« 
^DISPL&Y CONSOLE STATUS REGISTER 
?DISPLA¥ M&ME REGISTER 
IDISPL&Y STICK COMTEMTS 
^DISPLAY CH^RICTER TERMINATE REG« 
IOISPL&? STaCK POINTER REG. 
|DISPLa¥ 7. PDS REG» 
IDISPLI? Z OFFSET REG.. 
^DISPLA? DONE ¥ECTOR 

|DISPLA¥ LIGHT-PEN VECTOR 

;D!SPL4¥ SHIFT-OUT/ TIME-OUT VECTOR 

|DISPL4¥ nkm MATCH SECTOR 



?INIT!LTZE VS-60 ADDRESSES AND SECTORS 



TST 

BNE 

BIT 

BNE 

M0¥ 

MOV 

TST 

BEQ 

CMP 

BLT 

¥0V 

BP 

MOV 

MOV 

CMP 

BGT 

MOV 

MOV 

MOV 

MOV 

TST 

Cwp 

BME 

MOV 

MOV 

TST 



PASCNT 
RESTRT 
piTO^SRl 

#R.^ INTR 

ICONT 

IS 

ICONT^i|5000 
RESTRT 
#1, ICONT 
RESTRT 

Ifl^WDFR }l WORD 
il^INTR 
ICONT. 1^5000 
RE ST R T 

tteoooOgicoNT 

iGTPCgRl 
ADDP^RO 
R0*(R1)* 
CRO)* 

IJGTDONE^Rl 

llcTOR4.RO 



pnkS k PASS BEEN ^kTiE ¥ET? 
?¥ES LEAVE 

?N0 - IS NOP OR INSTRUCT OESIREO 
?RR IP- MOP 

M55 WORDS FROM MEM/I TERATION 

in INTERRIJPTS/ITERATION 
?IS ICONT ZERO 
?¥ES BR TO SET TO 1 
?IS IT LESS THAM 5000 

JOPER&TOR MUST HUVE ALREADY SET IT UP 
?IT MAS ZERO - SET TO i 

FR MEM/TTERiTION 

n INTERRUPT/ITER4TT0N 

?IS IT GREATER THAN ZERO 

}HQ " USE 60000 TO STIRT WITH 
ILQAD POINTER 
?LOAD VALUE 

;LOAD VALUE INTO ADDRESS 

?TEST FOR BUS ERROR AND UPDATE RO 

??EST IF DOME ADDRESS SETUP 

|BR IF NOT 

?LOAD VECTOR ADDRESS 
?LOAD VECTOR VALUE 
^ADJUST RO 



VSAC DEC/Xll SYSTEM EXERCISER 
XVSAC0«P11 12-0CT-78 12s23 



614 
6l5 
616 
617 
618 



000462" 022701 

000466- 001313 

000470' 104415 

000476* 016700 



500502" 

619 000504' 

620 000506* 



006000 

mi 



OOnsiO^ 042700 

000514' 010067 

623 000520" 016767 

524 000526' 062767 



000000 " 
1775 2 6 



mvii 

177502 
000004 



625 0905 34" 30"5367 002376 



MACYll 301(1052) 12-0CT-7B I7s07 PAGE 15 



BNE 



»START^R1 



GEfPaS^8EllN^_ RBIIF¥I 



005414 
005406 



M0¥ 
ROR 
ROR 
SMAR 
PIC 
MOV 
M0¥ 
ADD 
CLR 



RBUFEA^RO 
RO 
PO 
RO 



ff 1 / 1 / f ? «■ K U 

RO^EABITS 
RPUFPA^FILEOD 
#4£FILE0D 
ABORT 



SEQ 0014 



;TEST IF DONE VECTOR SETUP 
J BR IF NOT 

IGET PHYSICAL ADDRESS FROM 16-BIT RBUFVI 
IGET EA BITS 



?MO¥E BITS 4 5 INTO 10 AND 11 
IMASK 

ISAVE M¥ EA BITS 

JLOAO PHYSICAL ADDRESS OF THE STARTING LOC» OF 

^UPDATE ADDRESS 

ICLEAR ABORT TESTING FLAG 



fSaC DEC/Sll 



rSTEM EXERCISER MODOLE 
12-0CT-78 12:23 




177126 
177270 
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;TEST THAT THE K DYNAMIC OFFSET REGISTER CAM RE LOADED 



XDOFF: 

1$: 



2$s 



MOV 
MOV 
MOV 
MOV 
BIC 
CMP 
BEQ 

HRDERS 

» ***** 

BIS 



#PITllrASTAT 

GTXOFF^CSRA 

ASTATjrgGTXOFF 

fGTXOFF,ACSR 
|17000Q,ACSR 
ISTAT^ACSR 



;LOAD EXPECTED VALUE 
?LOAD THE BUS ADDRESS 
?LOAD THE REGISTER 
?READ THE REGISTER 
;MASK to OTHER BITS 
;TEST IF EQUAL 
^^ ^ ;BR IF SAME 

*ti^%^l*§|](S***»**&ilI*§IS*^**** ********* *********** 



tBITO, ABORT 



BREAKS, BEGIN 
BREAKS^BEGIN 
ASR ASTAT 



BNE 
CLR 



IItxoff 



; X DYNAMIC OFFSET REGISTER FAILED TO LOAD PROPERLY 
****************************************** 

^INDICATE "MAJOR ERROR" 
?TEMPORARY RETURN TO MONITOR.,.. 

;then continue at next instruction. 
;adjust data pattern 

;BR IF MORE BITS TO TEST 
JENSURE CLEAR REGISTER 



;TEST THAT THE Y DYNAMIC OFFSET REGISTER CAN BE LOADED 



ydoff: 

IS: 



MOV 

MOV 
BIC 
CMP 
BEO 



#BIT11, ASTAT 

FF,CSRA 

T,gGTYOFF 
FFr ACSR 



gGTYOFfr ACSR 



JLOAD EXPECTED VALUE 



?READ THE REGISTER 

#170000£ACSR 

ASTAT^ACSR 

DC.W 25 f OK 

MOV |25,ERRTYP IBIT STUCK 

■ ********************* ************** 

HRDERS#BEGTN,NULL 

.**************** 



;MASK TO OTHER BITS 
ITEST IF EQUAL 
?BR IF SAME 



**************************** 

^ Y DYNAMIC OFFSET REGISTER FAILED TO LOAD PROPERLY 
*********************************************** 



#PIT1, ABORT JINDICATE "MAJOR ERROR" 

?TEMPORARY RETURN TO MONITOR.... 
?THEN CONTINUE AT NEXT INSTRUCTION. 
?ADJUST DATA PATTERN 
;BR IF MORE BITS TO TEST 
;ENSURE CLEAR REGISTER 



fSAC DEC/Xll 
XVSACO.Pll 



668 



YSTEM EXERCISER MODOLE 
i2-0CT-78 12:23 




001750 



716 001222' 



177026 
177054 



mm 

104410 000000' 
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;TEST THAT THE RELOCATE REGISTER CAN BE LOADED 



SEQ 0016 



MOV 
MOV 
MOV 
MOV 
BIC 
CMP 
BEQ 
MOV 
***** 



fBITllcASTAT 
GTREL,CSRA 
ASTAT/gGTREL 

ASTAT, ACSR 
ils^ERRTYP 

**r**%********** 

HRDERS,BEGIN,NULL 

• *****»*****»:********* 

BIS #BIT2,AB0RT 

BREAKS, BEGIN 
BREAKS, BEGIN 
ASR ASTAT 
BNE IS 
PGT 



CLR 



gGTREL 



;L0AD EXPECTED VALUE 
;L0AD the bos ADDRESS 

?load the register 
;read the register 
?mask to other bits 

;TESr IF EQUAL 
SBR IF SAME 
;BIT STOCK 

****************************************** 

I RELOCATE FAILED TO LOAD PROPERLY 
t *************************** ***jk********** 

?indicate "major error" 

jtemporary return to monitor.... 

;then continue at next instruction. 
; adjust data pattern 
?br if more bits to test 
;ensure clear register 



;TEST THAT THE D.P.C. REGISTER CAN BE LOADED 
»BIT12,»GTSPPT 



MOV »BIT12,»GTSPPT ?SET MAIMT SW «1 

MOV #BIT1,ASTAT jLOAD EXPECTED VALUE 

MOV GTPC,CSRA ;L0A0 THE BUS ADDRESS 

MOV ASTAT, »GTPC ;LOAD THE REGISTER 

MOV |GTPC,ACSR ;REA0 the REGISTER 

CMP ASTAT,ACSR ;TEST IF EQUAL 

BEO 2$ ;BR IF SAME 

MOV^^ ^ #25,ERRTYP ?BIT STOCK 

- **********%*************************************************«*« 

HRDERS, BEGIN,NULL ; D.P.C. FAILED TO LOAD PROPERLY 

• ****^**************** ************************************* j^j^i^i^^ 

BIS #BIT3, ABORT ;INDICATE "MAJOR ERROR" 



BREAKS, BEGIN 
BREAKS, BEGIN 

CLR gGTPC 
CLR gGTSPPT 



?TEMPORARY RETURN TO MONITOR.... 

?THEN CONTINUE AT NEXT INSTRUCTION. 
;ADJ0ST DATA PATTERN 
?BR IF MORE BITS TO TEST 
;ENSURE CLEAR REGISTER 
;CLEAR MAINT SW #1 



?NOW TEST IF ANY "MAJOR ERRORS" HAVE BEEN FOUND 
; AND DROP MODULE IF ANY WERE PRESENT 



TST ABORT 
BEQ BEGNA 
END$,BEGIN 



JTEST FOR "MAJOR ERRORS" 
;BR if none AND START DISPLAY SECTION 
?DROP MODOLE BECAUSE OF A FATAL REGISTER ERROR 



yS&C DPC/^II SYSTEM MOOUL^: 
XVSACO^Pll 12»OCT-78 12t23 



26' 005767 C01670 

0000 01 17 6554 
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SEQ 001? 



!l ill 

54" 012720 



01214" 116771 
50X302" 00^523 



BIT III 




MOV 

B 

MO¥B 
BR 



?NORMIL INTERRUPT ¥ECTOR SETO" 



MO¥B 
MOV 
MO¥B 
MOV 

ro7 

MO¥B 

m 

CLP 



H0¥ 
MOV 
M0¥ 
MOV 
NOV 

Mn¥ 

E 

M0¥ 

SH? 

MOV 

is! 

EXITS^BEGIN 



•TEST IF RUNNING «FfeST« MODE 



ITES 

iLoIo^PofNTER 
IBR TO STIR? OIS 



NOP INTO BUFFER 

ID RETURN ¥ECfOR ON STOP IHTR. 
Ad RETURM BR LE¥EL 
'■? OISPLIf 




ILOID STOP fECTOR 
n-OID LIG»IT~PEM fECTOR 
JLOAD SHIFT-OUT fECTOR 
ILOID MIME MITCH SECTOR 



■"EST^JF FERSf TIME E¥ER 

A¥E DISPLIf JUMP RELATIVE 

lENSURE MOT THE FIRSf TIME IS SET 
|LO^D RELaTlfE JUMP OVER LIGHT PEM fO MESSAGE 

'Mil liilifeilllli Tnl Z\rn 



1 

INSTRUCTIO-. 

lEXIT TO MOMITOR» MODULE MAIf FOR IMTERRUPf^ 



VS4C DEC/Xll SYSTEM EXERCISER MODULE 
KVSacO-Pll 12-OCT-78 12S23 



001572' 

001572" 000004 000000" 0ai600' 



|: fill iiii rill 



lii 



Hi 



001264 

000023 176246 
104405 000000^ 000000 
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5 RETURN HERE IF INTERRUPT ¥Ift DONE (STOP) fLkQ km BIT OF SRI IS CLEiREO 
GTSTOPI 

llRQS^BEGIN^STOPRT } QUEUE UP TO COMTIMUE kf STOPRT kUd Rfl 

BPL EXSTOP 

JTEST THAT h NAME MATCH INTERRUPT HkS OCCURRED BEFORE STOP lifERRUPf 

lU _____ lirfp%X§E^ffii.WRl;^g 



t\ mm 

001242 




nm mm 

11 ii 



foil mn 

0000" 



SEQ 0018 



}%R If EXTERNAL STOP EfEUT 



US REG #1 



ill' 



D9 002010" 000417 



Ef^DITS^BCGIM 
BR RESTR 



.SI 

l^DLTfRG 

LTXRG^SMINUSXHSSO 



im.ivAiLu.mum:.. ........ 

HHI.SIIS8.Hlli5SILIIIil8J8.gSSgi»iFo«E stop iwerr 

?DECREM|i| PICTURE MOTION DELiY 

lllf'LvSI ills. OFFSETS f 

}WdkfE ¥ DYNAMIC OFFSET ¥ALUE 
|T|S|^IF^FIMISHED ALL MEG« OFFSETS 

JrIloIo ¥ 



DYNAMIC OFFSET fALUE 
DfNAMIC OFFSET fALUE 



m 



VSAC I 

x?s&cc 



STEM EKE 
2-0CT-78 



?J|S|R MODULE 



001112 

174110 001176 



MftCYll 30A(1052) 12-OCT-78 17:07 PAGE 20 



?TEST IF TIME TO MOVE THE "SINE WAVE" 



HI 



m 

835 

11 



IV4 

ill 

848 

852 




mm 



002126' 

mm- 

002142- 104405 



mm 

105767 

mm 



miiV' 

002162' 
002170' 

002174* 

002174' 

002202' 
002202' 

002206' 



104405 

000167 



mi\ mm 

175750 

000011 175744 
000000- 000000 

JooJl? 175724 
000000' 000000 
176122 



000004 000000' 002202- 

104413 000000' 
000734 



RESTR: 



DEC 
BNE 
MOV 
INC 
CMP 
BNE 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 

EXITS/BE 



GTDLYl 
RESTR 

DELAYl/GTDLYl 

GRPINC 

«STATSBIINCR+10,GRPINC 

RESTR 

ttSTATSBI INCR*GRPINC 
JMPFOB/FILEOA 
JMPFOCPILEOB 
DLTXRG,I8GTX0FF 
DLTYRG,(JGTYOFF 
1,®GTPC 



;DEC COUNTER 

JBR IF NOT TIME TO MOVE IT 
?PESE? DELAY 
;UPDATE GRAPH INCREMENT 
JTEST FOR INCREMENT 

;branch if not 

;reset graph increment 

?RESET light pen ttO MESSAGE 
JRESET LIGHT PEN HL MESSAGE 
?LOAD X DYNAMIC OFFSET 
?LOAD Y DYNAMIC OFFSET 
;RESUME THE DISPLAY 

;EXIT TO MONITOR. MODULE WAIT FOP INTERRUPT. 



^RETURN HERE IS THE INTERNAL STOP FLAG WAS NOT SET 



IS: 



MOV 

MOV 

TSTB 

BPL 

MOV 

• **** 

HRDER 
5 **** 

JMP 
MOV 

6**** 
RDER 

JMP 



GTSR1,CSRA 

aGTSRl^-ACSR 

ACSR 



************ 



START 

IllrERRTYP 

****************** 

S,BEGINeNULL 

****************** 

START 



;LQAD BUS ADDRESS 
;READ REGISTER VALUE 
;TEST IF SET 
?BR IF NOT 
ilLLBGAL INTERRUPT 
***************************** 

^UNEXPECTED EXTERNAL STOP IN 

r***************************** 

?START AGAIN 
JILLEGAL INTERRUPT 

c***** ********* *************** 



JSTART AGAIN 



******** 

ERRUPT 
******** 



****** 
S SET 



JRETURN 

nopdon: 



HERE IF INTERRUPT VIA DONE (STOP) FLAG AND BIT OF SRI IS SET 



PIRQ$,BEGIN,1S 



IS! 



ENDITS/BEGIN 
BR CONT 



? QUEUE UP TO CONTINUE AT IS AND RTI 
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002216- 
175656 

mm 

175630 
175624 
000000 

175600 

mm 

003422 
175542 
002410 




? RETURN HERE I 
JTEST IF "EDGE 
GTLPEN: 



F INTERRUPT VIA LIGHT PEN FLAG, SWITCH, OR EDGE INTERRUPT 
INTERRUPT" FLAG IS SET 



IS 



fiRoi, 
ftov 

MOV 
MOV 
CLR 
BIT 
BEQ 
MOV 

. ***** 

HRDERS, 
. *****' 

□ MP 

TEST IF LIGHT- 
MOV 
MOV 
BIT 
BEQ 
MOV 
INC 
BIT 
BEQ 
MOV 
INC 
INC 
BR 
BIT 
BEQ 
MOV 
CLR 
INC 
BIT 
BEQ 
MOV 
INC 
BIT 
BEQ 
MOV 
INC 
INC 
BR 
BIT 
BEQ 
MOV 
CLR 
INC 
TST 
BEQ 
JMP 
MOV 
. ***** 

HRDERS 



5s 



3$: 



4S: 



5$: 



6S: 



7S: 



lOS: 
24$: 



BEGIN,1S 



QUEUE UP TO CONTINUE AT 15 AND RTI 



fGTSRrACSR 
iGTNAME-rASTAT 




JREAD STARUS REG FOR EDGE FRAL 
?READ DISPLAY NAME 

;LOAD BUS ADDRESS OF STATUS REGISTER 
;CLEAR FLAG HAPPENED SWITCH 
JTEST IF "EDGE" IS SET 

;br if NOT 
LLEGAL INTERRUPT 

************************************** 



START 
■PEN FLAG OR LIGH 
»GTCONS,ACSR 
CTCONS,CSRA 
|BIT14,ACSR 

IJNOPrFILEOA 

|BfT13,ACSR 

DWNMSG/PENSWO 
MOTION 
20$ 

||IT12,ACSR 
UPMSG,PENSW0 

tBlT8,ACSR 

|Enop,fileob 

|8fT7,ACSR 
20 1 

|llT6rACSR 

ios 

UPMSG^PENSWl 
MgTION 

2o| 
24$ 
CpNT 

#il,ERRTYP 

r************** 

,BEGIN,NULL 



*** 
T PE 



JSTART AGAIN 
N SWITCH FLAG 

?READ CONSOLE STATUS REG 
?LOAD BUS ADDRESS 
?TEST IF LP FLAG »0 SET 
;BR IF NTO 

?ENABLE LP HIT MESSAGE ON CONSOLE #0 
;SET FLAG HAPPENED SWITCH 
;TEST IF SW ftO DOWN 
;BR IF NOT SET 

?CHANGE MESSAGE ON CONSOLE tO 
;SET "STOP MOTION" FLAG 
?SET FLAG HAPPENED SWITCH 



TEST IF SW »0 UP ON 
BR IF NOT 

CHANGE MESSAGE ON CONSOLE #0 
CLEAR "STOP MOTION" FLAG 
SET FLAG HAPPENED SWITCH 
TEST IF LP FALG HI SET 
BR IF NOT 

ENABLE LP HIT MESSAGE ON CONSOLE 
SET FLAG HAPPENED SWITCH 
TEST IF SW #1 DOWN ON 
BR IF NOT 

SET FLAG HAPPENED SWITCH 



;TEST IF SW #1 UP ON 
;BR IF NOT 

^CHANGE MESSAGE ON CONSOLE «1 
;CLEAR "STOP MOTION" FLAG 
;SET FLAG HAPPENED SWITCH 
?TEST IF FLAG HAS BEEN SERVICiED 
?BR IF IT HAS NOT BEEN SENSED 



? INTERRUPT DETECTED BUT 



r*************A*« 

NO FLAG WAS SET 



VSAC DEC/Xll 

XVSACO.Pll 



SYSTEM EXERCISER MODULE 
12-0CT-78 12:23 



909 

m 

it 
'9H 



925 
9 



miiv- mm 



002544' 
002544' 

nmr- 



.4' 



917767 
032767 

Mm 



002612' 104405 
928 002620- 000167 

ut nmr-um 



933 
934 
935 

936 
937 
938 
939 



002656' 104405 



88II7O' 
002676' 



104405 
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.************************** 

5mp start 



000004 000000' 002552' 



100 

000044 
000000' 
175472 

mm 

003515 



_753. 
175306 
175300 

175274 

000000 



002704' 000167 



175234 
000044 175230 
000000' 000000 

illoil 175210 
000000' 000000 
175406 



********* 



20$: C 
yRFTURN HERE IF k MISC« 



?STftRT \GMn 

yNON-ZERO IF THE FLAG WAS KNOWN 



VS60 INTERRUPT 



1$: 



^IRQ$/BEGIN,1S 



QUEUE UP TO CONTINUE AT 1? AND RTl 



MOV 
MOV 
PIT 

MOV 

• ****** 



(^GTNAME,ASTAT 
GTSR^ACSR 
filGTSR,ACSR 
piTe^ACSR 

*l4 



ftRDERS/BEGIN,NULL 
.*****»********** 



********* 



JMP 
MOV 
MOV 
BIC 

BEQ 



START 

GTSR1,CSRA 
aCTSRU ACSR 
#3515r ACSR 



MOV ll4,ERRTYP 
.****************** 

HRDER§,BEGINeNULL 
<***********»********** 

5mP START 

MOV #11,ERRTYP 

*********************** 

HRDER?, BEGIN, NULL 
.******A****»***** 

5mP START 



;READ D.P.U. NAME REGISTER 
;LOAD BUS ADDRESS 
?READ REGISTER 

?TEST IF "SHIPT-GUT" FLAG WAS 
5 BR IF NOT 
;FLAG SHOULD NOT BE SET 
***************************************** 

jUNEXPECTED SHIFT-OUT FLAG SET 
%*************************************** 

?START AGAIN 
;LOAD BUS AODRFSS 
;PEAD REGISTER 
?MASK TO UNWANTED BITS 
;PR IF NONE 
;FLAG SHOULD NOT BE SET 



ET 



**************** 



;VS-63 MAJOR ERROR FLAG WAS SET 

r******************************* 



************ 

;START AGAIN 
?ILLEGAL INTERRUPT 
t**************************************** 

INTERRUPT DETECTED NUT NO FLAG WAS SET 
t**************************************** 

;START AGAIN 



VSAC DEC/Xll SYSTEM EXERCISER MODULE 
XVSACO.Pll 12-0CT-78 12:23 
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?RETURN HERE IF NAME MATCH INTERRUPT 



^IRQS, BEGIN, IS 



?READ NAME REGISTER 
?READ REGISTER AGAIN 
?LOAD BUS ADDRESS 

;TEST IF NAME MATCH FLAG IS SET ? 
>BR IF YES 
;ILLEGAL INTERRUPT 

' **************** 



QUEUE UP TO CONTINUE AT IS AND RTI 


MOV 
MOV 
TST 
BMI 

MOV ffj.x/n.KKiir 5 

«**********%******** ****^. »~-,„„„„„„„-«„»„^->„„„„„. » „ 

HRDERS#BEGIN,NULL JlNTERROPT DETECTED BUT NO FLAG WAS SET 

.***********»***********»*************************************« 

§IC #170000#ASTAT ;MASK TO BITS 

CMP ASTAT,ACSR JTEST IF EXPECTED 

BEQ 25 ;BR IF SAME 

MOV »11,ERRTYP ?ILLEGAL INTERRUPT 

**************************************************************** 

HRD|R$4^BEGIN*NULL ;UNEXPECTED NAME MATCH INTERRUPT 

******************************** ******************** ************ 

START 



aCTNAME.ASTAT 
ANAME,ACSR 
GTNAME,CSRA 
ASTAT 

|fl,ERRTYP 



ANAME 



BITS, ANAME 



PITIO 
ANAMr 



lu, ANAME 

_ f^lllTl2fBITll,10§ 
0§,§GTASNA 



«BIT 

10 S, 

ANAME, MMATCH 



#DNAME,NMATCH 
NA 



..AMESW 
CONT 

BIT14f BITl2f BITllf BITIO 
'•ITIO 



;START AGAIN 

JADJUST THE EXPECTED NAME VALUE 
;TEST IF COMPLETE 
;BR IF NOT 

;YES, reset EXPECTED NAME VALUE 
;COPY NAME 

;ADD SEARCH CODE AND ENABLE 
?LOAD ASSOCITIVE NAME REGISTER 
;LOAD THE DISPLAY BUFFER VALUE 
? LOCATION 

?SET SOFT SWITCH SAYING MATCH OCCURRED 

^CONTINUE THE SUP-PICTURE 

;SEARCH CODE AND DISPLAY NAME VALUE 



;N0N-7ER0 IF STOP MOTION 



000000 



XVSAC;).Di 1 1 2-OCT-7R 12:23 



164374 
164774 



mill 
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f-PAMEd: CO^ISLO IRIT7IBIT6!RIT5f BIT4IBIT3 !BIT2 
CONSLlf RIT7f BIT6IRIT5»BIT4iniT3f BIT2 



SEQ 0023 



JENABLE CONSOLE 
?ENARLE CONSOLE 1 



;display outer qef. 

DNAMEfVO 
POINTILPON 


MAXY 

STATSB ILPLITE 
L0NGV1 INT4fLINE0 
INTXIMAXX 



LONGVfLINEl 
INTX 

MINUSXIMAXY 
LONGVf LINE2 
^NTXIMIMUSXIMAXX 

L0NGVfLINE3 

INTX 

MAXY 

DNAMEI VO 
PgJNTf LINED 

200 

LDNGV 

INTX*-1200 

P 

POINT 
440 

appiNC: ??Xtsbiincr+4 

DNAMEI VO 
GRAPHY 
DJSRPf XL 
DNAMEIVO 
DJSRRf XL 



WITH DIFFERENT LINE TYPES 

;load D,P.U. 



NAME REGISTER WITH THE VALUE OF "VO 



NT 



40 

DNAMEfVO 
LONGV 
INTX 
1200 

i" 

DNAMEfVO 
GRAPHX 
DJSRRf XL 
DNAMEfVO 
DJSRRf XL 
DJMppi XL 



;TOP LINE 
JRIGHT LINE 

;B0TT0M LINE 

?LEFT LINE 

?LOAD D.P.U. NAME REGISTER WITH THE VALUE Of "VO 
yORAW BASE REF. VECTOR 



;LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 

?DJSR RELATIVE TO THE TAG "SINE" 

;LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 

?OJSR RELATIVE TO THE TAG "SINE" 



?LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 



?LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 
;DJSR RELATIVE TO THE TAG "SINE" 

?LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 
?DJSR RELATIVE TO THE TAG "SINE" 
;DJMP RELATIVE TO THE TAG "OCTPIC" 



VSAC DEC/Xll SYSTEM EXERCISER MODULE 
XVSACD.Pll 12-OCT-73 12:23 



105D 
1051 

111! 

105S 



1059 
1063 



1067 
1068 

mi 

1075 
10|6 

1378 

nr, 

1085 



1063 003376' 00026 



mm- 

003326' 
003334' 

mw- 

003352' 
003360: 

0I3376' 
003404' 

003422' 

mm- 

003440' 
003446' 
003454^ 

Si^^P' 

003472 
003500 



mm mr-'- 



000236 
000253 

mi 

000276 
000277 

mvA 

000264 
000252 

mir 



' 00 



44 

27 
14 

III 
\\\ 

44 
63 

003542' 166000 



3516' 
3524' 
3526' 
3534' 



. _24 
000243 

mm 

000277 
000261 

mm 

000203 
U00123 

mil 

m\u 

000126 



oooi 



mm 

000247 

Worn 

000277 

mm 

000256 

mm 

000176 



mi 

0001 



51 
-33 
117 



m 

mm 

000132 

000156 
000175 



MACYll 30A(1052) 12-0CT-78 17:07 PAGE 25 
;0ATA STRING FOP A SINE WAVE 

SINE: .WORD 0200, 0205, 0212r0217r0224, 0231, 0236, 0243, 0247, 0253 
.WORD 0257,0262,0265,0 270,0272,0274,0 276,0277,0 277,0277 
.WORD 0277,0276,0275,0 274,0272,0267,0264,0261,0 256,0252 
-WORD 246,0241,0235,0 230,0 223,0216,0211,0203,0176,0171 
.WORD 0163,0156,0151,0144,0137,0133,0127,0123,0117,0114 
.WORD 0111,0106,0104,010 2,0101,0100,0100,0100,0100,0101 
.WORD 0102,0104,0106,0111,0113,0117,0122,0126,0132,0137 
.WORD 0144,0151,0156,0163,0170,0175 

DROP ?OISPLAY POP AND RESTORE 



SEQ 0024 



VSfcC DEC/Xll SYSTEM EXERCISER MODULE 
XVSACO.Pll 12-OCf-78 12:23 



- 150007 




MACYll 

OCTPic; 



30&(1052) 12"0CT-78 17:07 PKGE 76 



DNAMEf VO 
POINT 
143- 



RELATPIBLKON 
INTX+16Q0 
INTX*I600*7 
INTX4-7 

INTXlMINUSX+1600+7 

INTXlMINUSX+1600 

INTXlMINUSX + 1600 + MINSfJY + 7 

INTX+MINSUY4-7 

INTX*1600*MINSUY*7 

DNAMEI VO 

POINT 

1430 

710 

RELATPIBLKOFF 
INTX+36Q0 
INTX+36004-17 
INTX+17 

INTX!MINUSX*3600+17 

INTXlMINUSX^SfiQO 

INTXIMINUSX+3600+MINSUY+17 

INTX + MINSUY<-17 

INTX*36Q0*MINSUY*-17 

DNAMEIVO 

POINT 

1420 

660 

SHORTVf BLKON 
INTX-I-76QQ 
INTX*7600+37 
INTX+37 

INTXIMINUSX4-76Q 
INTXIMINUSX*760 



1*37 



Hi's mm 



INTXIMINUSX4-7600*MINSUY«^37 
INTX+MINSUY*37 
INTX+76Q0+MINSUY4-37 
DNAMEIVO 
POINT 
1400 
600 

SHORTVIBLKOFF 
INTX+1760Q 
INTX-i-17600+77 
INTX*77 

INTXIMINUSX+176QQ-I-77 

INTXIMINUSX+17600 

INTX!MINOSX+17600*MINSUY*77 

INTX*MINSyY*77 

INTX+176C0 4-MINSUY + 77 



SLOAO D.P.U. NAME REGISTER WITH THE VftfJIE OP "VO 



?SHORT VECTOR OCTAGON 



JLOAD D.P.tF. NAME REGISTER WTTH THE VALf'E OF "VO 



;SHORT VECTOR OCTAGON 



?LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 



; SHORT VECTOR OCTAGON 



;LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 



;SHORT VECTOR OCTAGON 



VSAC DEC/Xll 
XVSACO.Pll 



SYSTEM EXERCISER MODULE 
12-0CT-78 12:"" 



:23 



MACYll 30A(1052) 12-0CT-78 17:07 PAGE 27 



mi 

1147 

itif 



3714' 
3716" 

IW' 

3724' 
3726' 

IW' 

3734' 



ill: III 




020137 
000 



54* 

If-: 

m iim 

000440 

am 

60177 
"*177 

65122 



DNAMEIVO 
POINTIBLKON 

hit' 

LONGV 
INTX+137 

SnTX4-137 
137 
INTX 
137 

INTXlMINUSX+137 
137 

INTXlMINUSX+137 


INTXIMINUSX*137 

MIN0SX*137 

INTX 

MINUSX+137 
INTX+137 
MINUSX+137 
DNAMEIVO 

J^^NTIBLKOFFILPOFF 

440 

LONGV 

INTX+177 

I^pi77 
IW 

INTXlMINUSX+177 
177 

|nTXIMINUSX<-177 

INTXlMINUSX+177 

MINUSX4-177 

INTX 

MINUSX+177 

INTX4-177 

MINUSX*177 



;LOAD D.P.U. NAME REGISTER WITH THE VALUE 



;LONG VECTOR OCTOGON BY LENGTH OF 137 



SEQ 0026 
OF "VO 



;LOAO D.P.U. NAME REGISTER WITH THE VALUE OF "VO 



?LONG VECTOR OCTOGON BY LENGTH OF 177 



VSAC DEC/Xll SYSTEM EXERCISER MODULE 
XVSflCO.Pll 12-nCT-78 12:23 



MilCYll 30A<1052) 12-OCT-78 17:07 P^GE 28 



SEQ 0027 




yDISPLAV CHARACTER SET 

DNAME! VO 
CHARSl 
POINTILPON 
100 

MAXY-100 
STATSA! ITRLO 
CHAR 

DJSRRf XL 

STATSAIITALl 

DNAMEf VO 

POINT 

100 

MAXY-130 
CHAR 

DJSRR1 XL 

STJiTSAIITALO 

DNAMEf VO 

POINT 

220 

MAXY-200 
CHAR 

DJSRPI XL 

STATSAIITALl 

DNAMEIVO 

POINT 

220 

MAXY-230 
CHAR 

DJSRRIXL 

STATSAIITALO 

DNAMEf VO 

POINT 

220 

MAXV-300 
CHAR 

DJSRPI XL 

STATSAIITALl 

DNAMEI VO 

POINT 

220 

MAXY-330 
CHAR 

DJSRPI XL 
DJMPRf XL 



;L0AD D.P.U. name REGISTER WITH THE VALUE OF "VO 
;ENSURE NORMAL SIZE CHARS. 



;DJSR RELATIVE TO THE TAG "PATl" 

;LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 



?DJSR RELATIVE TO THE TAG "PATl" 

;LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 



yOJSR RELATIVE TO THE TAG "PAT3" 

?LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 



;DJSR RELATIVE TO THE TAG "PAT3" 

?LDAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 



;OJSR RELATIVE TO THE TAG "PAT2" 

?LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 



?nJSR RELATIVE TO THE TAG "PAT2" 
?DJMP RELATIVE TO THE TAG "TITLED" 



VSAC DEC/Xll SYSTEM EXERCISER MODULE 
XVSACO.Pll l2-aCT-78 12:?3 



231 
232 
233 
234 
235 
236 
237 
238 
239 
240 

m 

243 
244 
245 
246 
2 47 
248 
249 

m 

252 
253 
254 
255 
256 

m 

259 

m 
m 

264 



267 

ill 

273 
271 
272 
273 
274 
275 



mur- 

004204' 
004212' 
004220' 
0Q4226' 
004230' 
004236' 
234244' 
004252' 
004260- 
004266' 
004270- 



004272- 
004275' 
004300- 
004303- 

mm- 

004312' 
004315- 
054320- 
004323- 
004326- 

mm- 



mm- 

004344- 
004346- 

miv- 
mnv- 

004364' 

mm- 

004374' 
004376- 



040500 
0.43506 
046514 
051522 
05 45 30 
057536 
020440 
023446 

mm 

03 4470 



D16 
010 

m 

020 



034 



m 

146 

III 

m 

166 

176 

166000 



047516 
052524 
055532 

021442 
024450 



027456 
632464 
025472 



000 

oil 

014 
021 

§17 



Hi 

147 



m 

167 

174 
177 



050520 
053526 
056534 

022444 
025452 

mm 

036474 



001 

m 

012 
015 

022 



036 
000 



m 
m 
m 
m 



MACYll 30A(1052) 12-0CT-78 17:07 PAGE 29 
; ASCII STRING FOLLOWED BY DPOP 

PATl: .ASCII '(aABCDEFGHIJKLMNOPQRSTUVWXYZCM** 



.ASCII i !"#5%&-()**r-«/3123456789:*<=>?(a 



?DISPLA¥ POP AND RESTORE 



DPOP 

;SHIFT~OUT ASCII STRING 

PAT2: .BYTE 16,0,1/2,3,4,5,6,7,10,11,12,13,14,15,16 



.BYTE 20,21,2 2,23,24,25,26,27,30,31,32,33,34,35,36,37,17,0 



?OISPLAV POP AND RESTORE 



DPOP 

?LOMER CASE ASCII STRING 

PAT3: .BYTE 140,141,142,143,144,145,146,147 

.BYTE 150, 151, 152', 15 3, 154, 155, 15 6, 157 

.BYTE 160,161,162,163,164,165,166,167 

.BYTE 170,171,172,173,17 4,175,176,177 
DPOP ?0ISPLAY POP AND RESTORE 



VSftC DRC/Xll SYSTEM KXEFCTSKP MOnHL's 
XVSACO .PI 1 12-0CT-78 12:23 



MSCVU 30A( 1052) 12-nCT-78 17:07 P4GF 30 



127 



1273 
1 279 

m 

12B2 
12R3 
12B4 
1285 

nvi 

1288 
12B9 

m 

1292 
1293 
1294 
1295 
1296 
1297 

mi 

130D 
1301 
130 2 
133 3 

mi 

1306 
1307 
130 8 
1309 

\m 

1312 
U}3 



1316 
1317 
1313 
1319 
' 320 
321 



m 

324 
325 

Wi 

328 
329 
333 
331 



D04542' 
D04544' 
06454ft' 
00455U ' 
004552' 

miir- 

004560' 
004562' 
O04564' 
f)04566- 
4570' 
4572' 
004574- 

o3462u' 
004602' 

mm'- 

n0461C" 



004612' 
004514' 
004616- 



004620- 
004622' 
004624- 
004626- 



150023 

hum 

000320 
100000 
042504 
020361 

nm\ 

051105 
000122 

iwM 

042504 
4 41 20 
020361 
020060 
043501 
041511 
046120 
051531 



150324 

11 4006 
000340 
00 1300 

000300 
150025 

um 

00t2-40 

mm 

114300 

mm 

113200 
04040^ 

m 



O27503 
042120 

044503 



043503 
041511 
051526 
046101 

054501 
042524 



;LQAD D . P . U . NAME REGISTER WITH THE VALUE OP "VO 



030530 
026520 

n\m 

042523 



040522 

mm 

4 4120 

051440 
000115 



; ni SPLAY MODULE TITLE ON SCREEN 
TITLEO: 

DNAME I VO 

pniNT 

60C 
320 
CHAR 

.ASCIZ -DEC/XU PDP-11 SYSTEM EXERCISER- 



POINT 
400 

20 

CHAR 

. ASCIZ 'DECGPAPHIC-11 VS-6" ALPHAGPAPHtC DISPLAY SYSTEM' 



? DISPLAY INTENSITY LEVELS 

DNA^E! VO 

STATSA I ITALO 

POI»iT 

340 

1300 

LONGV t T NT7 (LI MEO 

^NTXf4O0 

DNAWE! VO 
1240 

LONGV! INT6 
INTX4-4r0 



DN AME I VO 
POINT 

mo 

LONGVI INT5 
INTX4-4C0 



DNAMEIVO 
POINT 
340 
1140 

LONGV IINT4 



?LOftD D.P.U. NAME REGISTER WITH THE VALHE OF "VO 



?LOAn D.P.U, NAME REGISTER WITH THE VALUE OF "VO 



?LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 



?LOAD D.D.U. NAME REGISTER WITH THE VALUE OF "VO 



VSAC DEC/XU SYSTEM EXEPCISER MODULE 
XVSAC3.P11 12-OCT-78 12:23 



^ACYU 30A(1052) 12-0CT-7B 17:07 PAGE 31 




150000 



INTK^-400 



DMAMEf VO 
POJMT 
3 40 
1100 

LONCVf I NT3 
INTX+400 



DNAMEIVO 
POINT 
3 40 
1040 

LONGV! INT2 
JNTK+400 

DNAMEIVO 
POINT 

iho 

LONGVI INTI 
INTX+4C0 



DNAMEIVO 
POINT 
340 
740 

LONGVI INTO 

INTX*400 



SEQ 0030 

?LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 



;LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 



;LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 



?LOAD D.P»U. NAME REGISTER WITH THE VALUE OF "VO 



; ASSOCITIVE NAME MATCH INTERRUPT SECTION 
NMATCH: DNAMEIOC 



^VARIABLE VALUE FOR THE DISPLAY 
; ASSOCITIVE NAME — UPON EXECUTION 
; OF THIS INSTRUCTION A NAME MATCH 
; INTERRUPT SHOULD OCCUR 



yskc OEc/xii 

XVSACO.Pll 



1370 
"71 



w 

_379 
.379 
.380 

m 

.383 

Ws 

386 
387 
388 
389 
.390 
39| 

1395 
.396 
1397 



SYSTEM EXERCISER 
12-0CT-78 12:23 



M4CY11 3CA(1C52) 12-0CT-78 17:07 P4GE 12 



75 00 



004726' 150034 



4736' ' 

4756' 02gi 
4760; 0501 

lloo' fill- 

'1: mi 

\r- If 

14' 10 

w r 

32' 0_^__ 

\r- m 

50' 020105 
" 164300 



32' 020123 



005054 



535|3 




84444? 

mm 



;LIGHT-PEN SWITCH SECTION 
DNAMEf VO 
CONSLl IBIT7 
P0INTtlNT4 
340 
500 
CHAR 

.ASCII /PEN SWITCH 



IS / 



PENSWO: .ASCII /UP ON CONSOLE 

CONSLl! BIT7IBIT6 
CONSLQ IBIT7 

POINT 

CHAR 
.ASCII 



/PEN SWITCH IS / 



PENSWl: .ASCII /np ON CONSOLE 
CONSLO !BIT7f BIT6 



;LOAD D.P.U. NAME REGISTER WITH THE VALUE OF 
?DISAPLE CONSOLE »1 



JCHANGES TO "DN" UPON SWITCH DOWN 



;ENA8LE CONSOLE #1 

;r)ISAWLE CONSOLE «0 

;LOAD D.P.U. NAME REGISTER 



WITH THE VALUE OF "VO 



?CHANGE TO "DN" UPON SWITCH DOWN 



?ENABLE CONSOLE (fO 



YSAC DEC/Xll SYSTEM EXERCISER MODULE 
XYSACO.Pll 12-0CT-78 12:23 



150036 
O01677 



MACYll 30A(1052) 12-DCT-78 17:07 PAGE 33 




103 
124 



062 
62 
123 
123 



JEDGE SCISSORING AT THE TOP OF FRAME 



DNAMEI VO 

gOINT 

MAXY-lOO 
LQNGV 
INTX!200 
200 

INTX1200 
MINUSY1200 

INTX!200 
MINUSYI200 

INTXI200 

MINUSYI200 
|NJXf20« 

INTXI200 
MINUSYf 200 

; SUPER/SUB-SCRIPT CHARACTER SECTION 

DNAMEf VO 

1400 
CHARSl 
CHAR 
.BYTE 



?LOAD D.P.U- NAME REGISTER WITH THE VALUE "VO 



;VECTOR 

JVECTOR 
?VECTDR 
JVECTQR 
yVECTOR 
;VECTaR 
yVECTOR 
yVECTOR 
JVECTOR 
;WECTOR 
;VECTOR 
?VECTOR 
?VECTOR 
;VECTOR 
?VECTOR 
?VECTOR 



ON SCREEN TO OFF 

OFF SCREEN TO ON 
ON SCREEN TO OFF 
OFF SCREEN TO ON 
ON SCREEN TO OFF 
OFF SCREEN TO ON 
ON SCREEN TO OFF 
OFF SCREEN TO ON 
ON SCREEN TO OFF 
OFF SCREEN TO ON 
ON SCREEN TO OFF 
OFF SCREEN TO ON 
ON SCREEN TO OFF 
OFF SCREEN TO ON 
ON SCREEN TO OFF 
OFF SCREEN TO ON 



SCREEN 
SCREEN 
SCREEN 
SCREEN 
SCREEN 
SCREEN 
SCREEN 
SCREEN 
SCREEN 
SCREEN 
SCREEN 
SCREEN 
SCREEN 
SCREEN 
SCREEN 
SCREEN 



;LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 



?NORMAL CHAR. SIZE 



10 2,SUPON,62,65rSUPOFF 
.BYTE 102, SUBON, 62/65, SUBOFF 
.BYTE 103,SUPON,123,124,SUPOFF 
.BYTE 103,SUBON,123,124,SUBOFF 



¥S4C DEC/ XI 1 SYSTEM EXERCISER MODULE 
X?SAC0.P11 12--0CT-78 12s23 



MACYll 30A(1052) 12-0CT-78 17:07 P\GE 34 




IFOUR SCALED ROTATED LETTERS 

DNAME1 VO 
POINT 



STATSAIITALO 

CHRRTl 

DJSRRiXL 

JFOOR SCALED ROTATED ITALIZIEO LETTERS 
DNAMEf VO 
POINT 

S' 

STATSA! ITALl 
DJSRRIXL 
;F0UR SCALED ITALIZIED LETTERS 
DNAMEfVO 
POINT 
1600 
1600 

STATSA IITALI 

CHRRTQ 
DJSRRIXL 
?FO(jR SCALED LETTERS 
DNAMEfVO 
POINT 
1600 
1540 

STATSAIITALO 

DJSRRIXL 

DJMPRIXL 



scloch: 



154240 
165000 



000 
009 
000 
000 



CHARSO 

CHAR 

.BYTE 

CHARSl 

CHAR 

.BYTE 

CHARS2 

CHAR 

.BYTE 

CHARS3 

CHAR 

.BYTE 

CHARSl 

DPOPNR 



102,0 
102,0 



102,0 



102,0 



JLOAD D.P. n. MAME REGISTER WITH THE VALUE OF "VO 



?NON-ITALTC 
?ROTATE CHARACTERS 

;DJSR RELATIVE TO THE TAG "SCLDCH" 

;L0AD O.P.U. NAME REGISTER WITH THE VALUE OF "VO 



?ENABLE ITALIC 

?DJSR RELATIVE TO THE TAG "SCLDCH" 

?LOAD O.P.U. NAME REGISTER WITH THE VALUE QF "VO 



?NON- ROTATE, NON-ITALIC 

?DJSR RELATIVE TO THE TAG "SCLDCH" 

?LOAO O.P.U. NAME REGISTER WITH THE VALUE OF "VO 



?DJSR RELATIVE TO THE TAG "SCLDCH" 

;DJMP relative to the tag "FRAMEl" 

?CHAR SCALE 

?CHAR SCALE 1 

;CHAR SCALE 2 

;CHAR SCALE 3 

?DISPLAV POP AND NO RESTORE 



ill 

496 
497 
498 

m 

501 



511 

m 

514 
515 
516 
517 

III 

521 



^ 

531 
532 
533 

534 



SYSTEM_^EXERCIS|R MODULE MACYll 30A(1052> 12-DCT-78 17j07 PAGE 35 
?FRAME 4-X 1, *Y 1 

JOSE DJSRR TO DRAW SCALED BOXES FROM 4-2000X, <-20D0Y 



VSAC DEC/Xll 

X?SAC0.P11 12-0CT-78 12:23 

490 



SEQ 0034 



urn 



Mr- 



05424' 
05426" 



63040 

im 

54035 
63034 
54034 
63032 
54033 

63026 



FRAMEl: 

PXlPYi: 



DNAMEI VO 

VCTROO I 4 

POINT 

BITIO 

vRMo I AO 
DJSRRIXL 
VCTROO f AO 

djsrrTxl 
vctroo i ao 
djsrrixl 
vctroo i ao 
djsrrixl 
vctroo! ao 

DJSRRI XL 
VCTROO I AO 
DJSRRIXL 
VCTROO I AO 
DJSRRI XL 
VCTROO ! AO 
DJSRRIXL 
VCTROO f AO 
DJSRRIXL 
VCTROO! AO 
DJSRR] XL 
VCTROO !A0 
DJSRRIXL 
VCTROOIAO 

VcflBoiAD 
DJSRRIXL 

VCTROOIAO 
DJSRRIXL 

VCTROOIAO 
DJSRRI XL 
VCTROO lAO 
DJSRRI XL 
VCTROO 14 
DJMPRf XL 



?LOAD D.P. U. NAME REGISTER WITH THE VALUE OF "VO 



?CHANGE VECTOR 
;DJSR RELATIVE 
?CHANGE VECTOR 
;DJSR RELATIVE 
;CHANGE VECTOR 
IDJSR RELATIVE 
?CHANGE VECTOR 
;DJSR RELATIVE 
?CHANGE VECTOR 
;DJSR RELATIVE 

jchange vector 
?djsr relative 
?change vector 

?DJSR RELATIVE 
?CHANGE VECTOR 
JDJSR RELATIVE 
?CHANCE VECTOR 
jDJSR RELATIVE 
?CHANGE VECTOR 
JDJSR RELATIVE 
;CHANGE VECTOR 
?DJSR RELATIVE 
JCHANGE VECTOR 
;DJ3R RELATIVE 
;CHANGE VECTOR 
?DJSR RELATIVE 
;CHANGS VECTOR 
JDJSR RELATIVE 
JCHANGE VECTOR 
JDJSR RELATIVE 
JCHANGE VECTOR 
JDJSR RELATIVE 
JRESET VECTOR 
JDJMP RELATIVE 



SCALE 






TO THE 


TAG 


"DHWBOX" 


SCALE 






TO THE 


TAG 


"DRWBOX" 


SCALE 






TO THE 


TAG 


"DRWBOX" 


SCALE 






TO THE 


TAG 


"DRWBOX" 


SCALE 






TO THE 


TAG 


"DRWBOX'* 


SCALE 






TO THE 


TAG 


"DRy^BOK" 


SCALE 






TO THE 


TAG 


"DRWBOX" 


SCALE 






TO THE 


TAG 


"DRWBOX" 


SCALE 






TO THE 


TAG 


"DRWBOX" 


SCALE 






TO TWE 


TAG 


"DRWBOX" 


SCALE 




TO THE 


TAG 


"DRWBOX" 


SCALE 






TO THE 


TAG 


"DRWBOX" 


SCALE 




TO THE 


TAG 


"DRWBOX" 


SCALE 






TO THE 


TAG 


"DRWBOX" 


SCALE 






TO THE 


TAG 


"DRWBOX" 


SCALE 






TO THE 


TAG 


"DRWBOX" 


SCALE 






TO THE 


TAG 


"FRAME 2" 



VSAC DEC/Xll SYSTEM EVEPgiSER MODI'LR 
XVSACO.Pll i2-nCT-7R 12:23 



MACYll 3rA(1052) 12-nCT-78 17:07 PACE 36 



SEQ 0035 




DRWBOX: LDNGV 

INTXf 500 



?DRAa A BOX 



INTX 

500 

JNTX!MINUSyf500 
INTX 

MINUSYI500 





DNOP 
DNOP 
DPOP 



;FRAME 
?USE " 



n, -Yi 

BASIC VECTOR" 



TO DRAW AN "STAR" 



FRAME2: 
NXlNYl: 



DNAME! VO 
POINT 

MINUSX IHALFX 
MTNUSYIHALFX 
BASICV 

INTXIPATHO IHALFX 
INTXIPATH4IHALFX 
INTXIPATHl IHALFX 
INTXfPATHS IHALFX 
INTXIPATH2IHALFX 
INTXIPATHP IHALFX 
INTXIPATH3 IHALFX 
INTXIPATH7IHALFX 
INTXIPATH4 IHALFX 
INTXIPATHO IHALFX 
INTXIPATH5IHALFX 
INTXIPATHi IHALFX 
INTXIPATH6IHALFX 
INTXIPATH2 IHALFX 
INTXIPATH7 IHALFX 
INTXIPATH3 IHALFX 



;niSPLAY POP AND RESTORE 



?LOAD D.P.U. NAME REGISTER WITH THE VAL0E OF "VO 



VSAC DEC/Xll SYSTEM EXERCISER MODULE 
XVSACO.Pll 12-nCT-7B 12:23 

1576 
1577 
1573 
1579 
1580 
1581 
15B2 



1585 
1586 
1587 
1588 
1589 
1590 

m\ 

1593 
1594 
1595 
1596 
1597 
1598 
1599 
1603 



1663 
160 4 
1605 
1606 
1607 
1608 
1609 
1613 

ilw 
mi 
mi 
mi 

1619 
1620 
1621 



005536' 
005536' 
005540; 

005546' 

005550' 

0Q5552' 
005552' 
005554' 
005556' 
005564' 



niw mm 



1500 46 

163001 
161077 

lo?3o3 

042514 042526 020114 
005060 





ilit?!' 

005610' 

005612' 
005612' 
005614' 
005616' 
005624' 
005626' 
005630' 

005632' 

mw 

005636' 
005644' 
005646' 
005650' 



163 
166( 



14 042526 020114 



Si 



150051 
iOQOOO 
042514 
005062 

i6688j 

mm 

1630C1 
166000 



042526 020114 



2514 042526 020114 
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FRAME ♦X 7, *Y 2 

TEST ALL STACK LEVELS WORK PROPERLY 

OJSR DOI^N 8 LEVELS AND DPOP BACK OP 



DNAME I VO 

POINT 

BlIU flOOO 
DJSRFI XL 
DJMPRf XL 



DNAMEfVO 

CHAR 

.ASCII /LEVEL 0/<12> 

DJSRRt XL 

DPOP 



DNAMEfVO 
CHAR 

-ASCII /LEVEL 1/<12> 

DJSRR? XL 
DPOP 



DNAMEI VO 
CHAR 

.ASCII /LEVEL 2/<12> 

DJSRR I XL 
DPOP 



DNAMEIVO 
CHAR 

.ASCII /LEVEL 3/<12> 

DJSRRI XL 
DPOP 



?LOAD D.P«U, NAME REGISTER WITH THE VALUE OF "¥0 

;njSR RELATIVE TO THE TAG "LEVELO" 

?DJMP RELATIVE TO THE TAG "FILEOA»« 

?LOAD D.P^U. NAME REGISTER WITH THE VALUE OF "VO 

;OJSR RELATIVE TO THE TAG "LEVELl" 

?LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 

?DJSR RELATIVE TO THE TAG "LEVEL2" 

JLOAD D.P.U. NAME REGISTER WITH THE VALUE OF "¥0 

JDJSR RELATIVE TO THE TAG "LEVELS" 

;LOAD D.P.U. NAME REGISTER WITH THE VALUE OF "VO 

JDJSR RELATIVE TO THE TAG "LEVEL4" 
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LEVEL4 



li 

1627 



urn 

WE 

0567C 



sii 

li m 



Ml 
Ilii 



mm 



mi 



042S26 020114 



042526 020114 



042S26 020114 



042526 020114 



DMAME f ¥0 
CHAP 

» ASCII /LEyEL 4/<12> 

DJSPRf XL 
PPOP 



»ASC!I /LEVEL 5/<l2> 



Ot«Mi 
CHAR 
. kSC 



ASCII /LEVEL 6/Ci2> 



CH-" 



CHAP 

.ASCII /LEVEL 7/<12> 



SEQ 0037 

?LOAD D»P,U« HAME REGISTER WITH THE ¥ALUE OF '^VO 



IDJSR RELATIVE TO THE TAG "LE¥EL5*« 

ILO&O 0«P«U» HA«4E REGISTER WITH THE VALUE OF ^¥0 

lOJSR REL&TTVE TO T^IE f^G *«LE¥EL6^'' 

ILOAD D.P.U. HkME REGISTER WITH THE ¥ALIIE OF **¥0 

>D,ISR REL&TIVE TO THE T^G ''LEyEL?*^ 

ILO&O D,P»U» MAME REGISTER WITH THE ¥ALWE OF "¥0 
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FTLEOAf 



3j 



NT 1 fNT4 



CONSLl f BTT7 
. ASCIZ /LIGHT-PEN HIT/ 



11 1^ 




^ ASCI 7. 



/LIGHT-PEN 1 HIT/ 



CONSLO IPIT7IRIT6 
^DISPLAY THE REF. MENU BOX» 



intxImaxmux 

pTXiMlNUSXf MAXMUX 



SEQ 0038 



?DIS^BLE CONSOLE U 



CO 



;ENABLE CONSOLE #0 



VALUE OF '^¥0 



> CLEAR 



IDRAW MIX X MENU VECTOR 



}dRkM ¥ERT LINE 
?DRAM " MENU fECTOR 

IDRAM » ¥ERT LINE 

IDRAM DiaG« LING 

^LOCATE TO BOTTOM RIGHT CORNOR 
'rdRk¥. - Dim. LIME 

^DISABLE MEMO 



yShC DEC/Kll 
I¥SACO.Pll 



SYSTEM EXERCISER MODULE 
12-0CT-78 12:23 



6134' 164300 




006230* 000240 
000001 
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FILEQ: DNOP 
DNOP 
DNOP 

?NOW GENERATE A DISPLAY STOP INTERRUPT 

? AND THEN CONTINUE DRAWING THE PICTURE 

FILEOE: DSTOP 
DJMP 

FILEOD: FRAMEO+4 



DHNflSG: 
UPMSG: 



.ASCII 
.ASCII 



/dHf 
/UP/ 



JPATCH AREA 

NOP 
NOP 
NOP 

NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 
NOP 

THEEND: NOP 

.END 



¥SAC OEC/Sll SYSTEM EXERCISER MODULE 
K¥SAC@«Pii 12-OCT-78 12s23 



IBORT 

iBSfC?= 

ICSR 



IDOR 

imp- 

kSB 

m - 

BEGIN 



citks: 

CHARS 

M 

CHRRT 
CQMFIG 

COMT 
CSRA 



003136R 

144000 

000102R 



OO0OO6R 

mm, 

0OO1O6R 

900104R 

im 

OOOOOOR 




681 
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CROSS REFERENCE TABLE — USER SYMF50LS 



660* 


681* 


702* 


714 


991« 














P?i 

931* 


ill* 


961 


tw 


654 
877 


673* 
883 




675 
892 


695* 
898 


696 
920* 


775** 
921* 


968* 


969 


971* 


972 


975 


980f 












630 
696 


633 
7gF* 


643* 
773* 


649* 
860* 






m- 




Ul 


675 


685* 


1504# 
1S30# 


mn 


i5oe# 


15101 


15121^ 


1514# 


1516# 


1518f 


1520# 


1522S 


1524f 


63 7 

765 
926 


m 

935 

m 


n\ 

940 
639 


m 

949 
720 


662 
B25 
958 


663 
835 
965 


679 
8 40 


683 
847 


684 
850 


790 
857 


704 
867 


III' 


553# 

670 

883 


692 
759 


760 

973 
979 


762 

979 


971 
1583 


979 
1584 


980 


1498 


1499 




873 


973 


979 


















1464 



905 

650* 



922 
996 

553« 



663 
738 



969 
995 
1372 



683 
740 



995 
996 
1383 



1383 
1384 



1396 
1396 



1668 
1659 



1676 

1667 



1676 



J211 1218 1225 1283 1293 1376 1389 1432 1476 
1600 1608 1616 1624 1632 1640 1648 1660 1672 
1 475 
1487 



1396 
1383 



1667 
1659 



1676 
1668 



829* 
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SEQ ©041 



DELAY 
DELAVl 
DJMP = 
DJMpR = 
DJSR = 
DJSRR = 



DLTXRG 
DLTVRG 
DMENUO= 
DMENtJl: 
DNAME - 



DNOP ~ 
DONTST 

DPCTST 
DPOP = 

DPOPNR= 
DRWBOX 

DSTOP = 
DVIDl 
DWNMSG 
EABITS 
EDGESC 
EDGED = 
EDGEl = 
EHDITS= 

IKrIyp" 

EXITS = 

EXSTOP 

FAST 

FILEQ 

FILEOA 

FILEOB 

FILEOC 

FILEOD 

FILEOE 

FIRST 

FRAME5 

FRAME! 

FRAME2 

FRAMES 

GETPAS= 

GRAPHK= 

GRAPHY= 

GRPINC 



104411 
104404 

16O0O0 
161000 

mm 



0031 40R 

003142R 

170002 

170003 

150000 



164QO0 

mm 

166000 

165000 
005430R 

mm, 

006144R 

mm^ 

176040 
1760 60 
104413 
104410 
000106R 

1Q440Q 

002112R 

003122R 

mm 

OQ6006R 
35605QR 
0061 42R 
006136R 
003124R 
0Q3144R 



065312R 
Og5464R 
055536R 
104415 
120000 
124000 
003236R 



1327 13 

1467 14 



553f 
S53f 
559f 
560t 
4328 
433« 

ml 

1465 
1523 
755« 
756* 
445# 
446t 
475t 
1126 

1666 
437ff 
714l 
691 f 
438# 

1651 
439t 

im 

444?t 
505« 
879 
622* 
140K 
473S 
474tf 
553# 
553f 
538# 
956* 
553t 
116 
718 

m' 

747 
1665 
623* 
725 
744 
555 
1473 
1533 

392# 



1084 

1488 
1503 
1529 
1712 

894 
763 

474 

807 
716 
635* 

?ir 

82 9 « 
722* 

749* 
750* 

1680t 
624* 

1712# 
748* 
723 

1493f 

15531 

616 
394 
1029 

816* 



792 

434 
1227 








1713 
1473 


1533 


1588 


1032 
159 1 
1527 
793 
796* 
170 3 


10 46 
1503 
1529 
795* 
800 * 


1048 
1505 
1531 
797 
802* 


1191 

1507 
1586 
799 
806 


976 
1160 

lUl 


999 
1184 


ini 
im 


lUI 


439 


440 


441 


724 


1242 


1258 


1 274 


1548 


1505 
1531 


1507 

1535e 


1509 


1511 


1716# 
983b 








859 








656* 


677* 


698* 


782 


825 








985f 








820* 
821* 


875* 
890* 


1588 
1654 


1653 

1664 


171 4# 










1714 






1045 








817 


819* 


1027i 





BOi* 
823 



1031 
1237 

\Uh 

8 75 



1596 
1513 



1665 



1 3 
00 3 



1037 
1214 

\m 

890 



1604 
1515 



1212 

mi 

805* 



1546 



1612 
1517 



865* 



1219 

nn 

822 



1547 
1620 
1519 



1226 

111? 
992# 


1450 

im 


1457 

im 


pa? 

1444 
1639 


1100 
1313 

1641 


1655 


1705 


1706 


1707 


1628 


1636 


1644 


1521 


1523 


1525 


924* 


933* 


938 
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SEQ 0042 



GTASNA 
GTCONS 
GTDLYO 
GTDLYl 
GTDNEl 
GTDONE 

^Wh' 

GTLPHl 

GTMACH 

GTMAMB 

GTNAMM 

GTNAMl 

GTPC 

GTREL 

GTSHIF 

GTSOTM 

GTSOTl 

GTSPPT 

GTSR 

GTSRl 

ifilfip 

GTTERM 

GTXOFF 

GTXPOS 

GTYOFF 

GTYPOS 

GTZOFF 

GTZPOS 

GWBUF$= 

HALFX = 

HRDCNT 
HROER$=: 

HRDPAS 
ICONT 
ICOUNT 
IDWUM 
PCR = 
INIT 
INTR 
INTX = 



INTO 

int! 

INT2 
INT3 

INT4 



000272R 

000044R 
104405 

000050R 

Mill 



666 

40 



002000 

mi 

002600 
003000 



762* 
871 

728* 
609 

736* 

739* 
740* 

m 

915# 
737* 

W' 

774 

829 

769# 

629 

650 



1557 
1571 



637 
965 



593* 
1005 
099 

Hi 

177 
414 
564 
691 

359 

m 

_338 
1004 



974* 
872 

m* 

73 4* 

727* 



860 



709* 

775 

830 



630* 
651* 



987f 
988f 



752* 

859 

929 



631 
652 




951 953 

m> m- 



861 920 
930 



645* 757* 822* 
666* 758* 823* 



1561 
1574 

700 
602 
1027 



1014 

1107 

\m 

1318 
1420 



1656 



1562 
1575 



784 

604* 



1022 

1108 

ml 

1325 
1422 

1568 
1701 



1563 
835 



1564 
840 



1565 
867 



1093 



1566 
908 



1094 



1567 
926 



1568 
935 



1096 



1569 
940 



1097 
"20 



til 111! M m m m m. 



1332 
1536 
1569 



1538 

1570 



1346 
1540 
1571 



1353 
1542 
1572 



1560 
1573 



1408 1410 
1561 1562 
1574 1575 



fS|C DEC/Xll 
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CROSS REFERENCE TABLE — USER SYMBOLS 



ITALO = 



LEVEL2 
LEVELS 
LE?EL4 

mm 

LEfEL7 
LIHEO = 
LIKEl = 

limeI = 

LIHE3 = 
LOHGV = 

LPOFF = 

M|XMUX= 

mIxx = 

MAXY - 

MIMSU¥= 
lfIHUSX= 



HIM0SY= 

mmm 

urn I 

MSGS = 

HAMESH 

HMITCH 

HXIMYI 

QCtPlC 

OFFSTS= 

0FFST1= 

0FFST2= 

OrFST3= 

OPBH = 

OTOAS = 
PaSCST 



pi 

>0040 
95652R 



003114R 



4420 
O0034R 



41l| 
450# 



760* 
72? 
553# 
958 

3991 
400f 

il» 

535 

553t 

5141 



|306 



456 



1448 
1463 



1018 



1007 
1352 



1186 
1693 

ml 

1098 
800 

m 

1415 



1010 
1359 



1697 
1011 

1015 



1099 

1180 
1419 



1013 
1407 



1701 
1188 
1110 

mi 

1540 
1423 



1021 
1535 



1196 
1111 

m 

1557 

1543 



1038 
1688 



1203 
1112 

m 

1693 

1558 



1123 
1696 



mi 

1700 



1310 



1224 
1125 

\m 

1701 



1406 



1137 



1331 



1696 



551# 
788 


880* 


886* 


895* 


901* 


984* 














787* 
975* 


977* 
976* 


9811 
1366f 




















965 


658 


679 


700 


784 


835 


840 


867 


908 


926 


935 


940 


1086f 
1683 


1684 






















506 
537 


507 

539 


508 
540 


509 
542 


526 
543 


527 

544 


528 

553t 


529 

556 


530 

557 


531 


532 


533 
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PIfHO 

p^thI 

PATH2 
PITHS 
PA?H4 
PITHS 

PIT! 

PIT2 

PITS 

PEMSM6 

PBHSyl 



PoFsP2s 
PRTY = 
PRTYO = 
PRTYl = 
PRTY2 = 
PRTY3 = 
PRTY4 = 
PRTY5 = 
PRf¥6 = 
PRTY7 - 
PS - 
PSM = 
PUSH = 
PUSH2 = 
PXlPYl 
RANDS = 
RAHNUM 

IWA 

RBUFVA 
RELATP= 

mw 

RESTRT 
RESi 

iwIt 

SBADR 

SINE 

SQFCHT 

SOF£R|= 

IpSfNT 
SPSIZ = 
SRI 



316000 



553I 



060016R 



506# 




553# 



553# 



VA 

616 
396 

791 

589 



546 
590 



1 30a^.,_ 

REFEftENC 



12-0CT-78 17:97 PAGE 45 
TI8LE USER SYMBOLS 



764 
1091 



809 
597 



857 
1024 

m 

1685 



1104 



814 

599 



917 
1034 

m 



949 

m 

1428 



mi 

1445 



1453 



1460 



Wit 

1497 



mi 

1556 



WW 

1582 



818 
603 



820| 
605i 



\m \m '''^ ''''' 

1032 1046 1048 1053# 



720 
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000652R 
006232R 



1519# 
1619» 
6494 
1030 
1457 
1519 
1619 



470 
445 
468 

471 

mi 

1433 
1433 



754 
1496 
1524 

1048S 

1184 

12R0« 

1349 

1445f 

}64J« 

592* 



1521# 
16278 



mi 

1627 



61 4 


R37 


842 


869 


910 


928 


937 


942 


967 






473 
llf^9 
751 
461 


11P2 
617 
466 


1109 
819 


1206 
1003 


1213 
l')27 


1220 


1306 


1448 


1456 


1463 


1471 



1437 
1437 



nut mi 



1523| 
1635* 

1046 

nil 

1635 



900 
1502 
1528 

1017 

1088# 

1193 

1306tt 

1355 

14531f 

1599 

i648« 



17179 

1504 

1530 

1018» 

1100 

1194tf 

1313 

1356« 

im. 

1655 



1506 
1532 

1028 
] lOU 
'2C0 
314J» 
371 



656if 



1048U 


1049» 


1191» 


1473* 


1501« 


1503* 


15251 


1527» 


1529tf 


1643* 


16548 


1665« 


1048 


1049 


1191 


nu 


\m 


im 


1643 


1654 


1665 



1029S 
1113 
1201» 
1320 
1372# 

§88 
1666 



mi, 1 



1198« 
1505» 
1531ft 



1198 

mi 



1031 
1114« 
1207 
1321« 
1385 
'468tt 

615 
1667» 



1205ft 
1507« 
1533« 



1205 
1507 
1533 



1512 


1514 


1032» 


1037 


1126 


1127« 


1208W 


1214 


1327 


13289 


1386# 


1403 


1495 


i496« 


1616» 


1623 


16B1 


1682« 



1212ft 
1509$ 
1586ft 



1212 
1509 
1586 



1219« 
151li 
1588a 



1219 
1511 
1588 



1038» 

1139 

1215S 

1334 

1404# 

1555 

1624tt 



1226ft 
1513# 
1595« 



1226 
1513 
1595 



1044 

1140» 

1221 

1335« 

1427 

mr 



1227tt 
1515« 
1603^ 



1515 
1603 



1045» 

1160 

1222« 

1341 

1428» 



14504 
15171 
1611* 



1450 
1517 
1611 



. ABS. DOOOOO 
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